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0 Swivel terminal member. 



A motion transmitting remote control assembly 
(10) for transmitting motion in a curved path Includes 
a tube member (14) and a rod (18) moveably sup- 
ported by the tube member (14) anid extending 
therefrom to provide a variable extending length of 
the rod member (18) between the tube member (14) 
and one end (20) thereof to define a line of force. An 
integral terminaJ member (22) operatively intercon- 
nects extending length of the rod member (18) and a 
control member (24). The terminal member (22) has 
a cavity (36) therein defining an axis which is per* 
pendrcular relative to the line of force. The assembly 
(10) Is characterized by a terminal member (22) 
including a resilient integral vibration dampening 
^member (38) totally encapsulated in the cavity (36) 
^and including a spherical retaining pocket (40) for 
W retaining the ball pin (32) of a control member (24). 
gA method for manufacturing the assembly Includes 
the steps of placing the resilient pocket member 
0(38) about a spherical mandrel (60). molding the 
^ terminal member ( 22) about the pocket member 
(38) to retain the shape of the pocket (40). and 
_0 removing _the_ mandrel~(60)^from -the- mold-terminal - 
^member (22). 
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SWIVEL TERMINAL MEMBEB 



TECHNICAL RELD 

This invention relates to a motion transmitting 
remote control assembly for transmitting motion in 
a curved path. More specifically, this invention re- 
lates to a nfiolded temiinal fitting including a vibra- 
tion dampening pocket 



BACKGROUND ART 

Push-pull motion transmitting remote control 
assemblies are well suited as actuators. These 
assemblies generally include a flexible core ele- 
ment supported for longitudinal movement within a 
conduit. A terminal member is mounted on the erui 
portion of the core element to interconnect the core 
element with the control member Noise isolation 
between the terminal member and the controi 
member is often required to prevent the transduc- 
tion of vibrations and the resulting noise. Presently, 
assemblies are known which are suitable for damp- 
ening vibrations about a rod which fully extend 
through the tenminal member. Tha United States 
Patent No. 4.327,600 to Bennett discloses a push- 
pull assembly including a terminal member having 
a resillerrt member disposed in the passageway 
thereof for cushioning the control member for pre- 
venting the transmission of vibration between the 
control member and the core elemenL 

The instant invention provides a terminal mem- 
ber Including vibration dampening means adapted 
for supporting and retaining a bail pin within the 
vibration dampening member rather than a rod 
extending through the dampening member. The 
most pertinent prior art to the instant Invention is 
ttie pending United States Patent Application Serial 
No. 697,025 filed January 3t, 1985. This applica- 
tion discloses a molded terminal memtser including 
a resilient vibration dampening member for sup- 
porting and retaining a ball pin. This assembly, 
however, has too deficiencies/The first deficiency 
Is the vibration dampening member does not fully 
isolate the ball pin of the control member. Sec- 
ondly, a large force is required to move the bail pin 
into or out of the assembly. 



SUMMARY OF THE INVENTION AND ADVAN- 
TAGES 

According to the present invention, a motion 
5 transmitting remote control assembly for transmit- 
ting motion in a curved path is provided. The 
assembly comprises guide means, core means* 
which is movably supported by the guide means 
and extends from the guide means to provide a 

70 variable expending length of the core means be- 
tween the guide means and one end therefore to 
define a line of force, and an integral terminal 
memt)er for operatively interconnecting the ex- 
tended length of the core means and a control 

IS member through a ball pin and having a cavity 
defining an axis being perpendicular relative to the 
line of force. The terminal member includes a 
resilient vibration damiDening memtier totally en- 
capsulated in the cavity and a retaining pocket for 

20 retaining the ball pin of the control member therein. 
The retaining pocket fs spherical for isolation com- 
pletely about the ball pin. The terminal memt>er 
_ further includes a circular mouth opening into the 
pocket. The mouth has a diameter less tiian the 

25 diameter of the spherical pocket for allowing a ball 
pin having the same diameter as the spherical 
pocket to pass through the mouth in response to a 
force applied to the ball pin in a direction parallel to 
the axis. 

30 A prefenred method of manufacturing the mot- 
ded terminal with a flexible vibration dampener 
pocket is also provided. The method comprises the 
steps of placing the resilient pocket member hav- 
• . ing a pocket and an opening at one end thereof 

35 about a spherical mandrel, molding the temninal 
member about the pocket memfc)er to retain the 
shape of the pocket, and removing the mandrel 
from the molded terminal member. 

Accordingly, the present invention offers a ter- 

40 minal with a vibration dampener pocket which pro- 
wdes isolation completely atxjut the ball pin. The 
present invention ateo allows the ball pin to pass 
Into and out of the pocket with little force required 
to be applied to the ball pin. 



FIGURES IN THE DRAWING 

Ottier advantages of the present invention will 



-50 be^readilyappie'datedWtfie'same^ better 
understood by reference to tfie following detailed 
descriptipn when considered in connection with the 
accompanying drawings wherein: 
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FIGURE 1 is a schematic elevational view of • 
a motion transmitting remote control assembly con- 
structed in accordance with the Instant invention; 

FIGURE 2 is an enlarged fragmentary plan 
view of a terminal member of the instant invention; 

R6URE 3 is a cross-sectional view taken 
substantiaily along lines 3-3 of Rgure 2; and 

FIGURE 4 is a cross-sectional view taken 
substantially along lines 4-4 of Rgure 2. 



DETAILED DESCRIPTION OF THE DRAWINGS 

Refen'ing to the drawings, a motion transmitting 
remote control assembly for transmrtting motion in 
a curved path is generally shown at 10. 

The assembly 10 includes guide means gen- 
erally indicated at 12. the guide means 12 includ- 
ing a flexible conduit (not shown) connected to a 
tube member 14. A wiper member 16 is mounted 
on the end portion of the tube memtier 14. The 
assembly 10 further Includes core means compris- 
ing a flexible core element supported within the 
conduit and having a rod member 18 fixedly se- 
cured to the end of the flexible core element and 
disposed within the tube member 14 and extending 
from the tube member 14 to provide a variable 
extending lengtti of the rod member 18 between 
the tube member 14 and one end 20 of the rod 
member 18. The rod member 18 defines a line of 
force as the rod member moves into and out of the 
tube member 14. The wiper member 18 engages 
the rod memtDer 18 to preverrt foreign particulate 
matter from entering the tube member 14. 

The assembly 10 further includes an integral 
terminal member generally Indicated at 22 for oper- 
atively Interconnecting the extending length of the 
rod member 18 and a control member 24. The 
control member 24 may take the form of a lever 24 
supported upon a rotatable actuating shaft 26. The 
terminal member 22 is pivotally mounted upon a 
projection, generally indicated at 25, and shown in 
phantom In Rgure 3. The projection 25 may be an 
Integral projection extending from the lever 24 or 
the projection 25 may include a threaded portion 
28 to be threadably connected in a threaded bore 
in tfie lever 24. The projectk)n 25 includes a body 
portion 30 and a ball pin 32 extending therefrom. 
The body portion 30 has a diameter less than the 
diameter of the opening 42 to allow the ball pin 32 
to swivel inside the temninai member 22. A flange 
34 extends outwardly from the body portion 30. 

The terminal member 22 has a cavity 36 defin- 
ing-an- axis-whtch- is perpendicular- relative to the — 
line of force defined by the rod member 18. The 
terminal member 22 is characterized by including a 
resilient Integral vibration dampening rnember 38 
which is totally encapsulated in the cavity 36. The 



vibration dampening member 38 includes a retain- 
ing pocket 40 for retaining the ball pin 32 of the 
control member 24 Inside the retaining pocket 40. 
The retaining pocket 40 is spherical for Isolation 
5 completely about the ball pin 32. 

The terminal member 22 further includes a 
circular mouth opening 42 that has a diameter 
Which is less than the diameter of the spherical 
pocket 40 for albwing a ball pin 32 having the 
10 same diameter as the spherical pocket 40 to pass 
through the mouth 42 in response to a force ap- 
plied to the t>ail pin 32 in a direction, parallel to the 
axis defined by the cavity 36. The mouth 42 is 
defined by a frustoconical wall 44 extending away 
75 from the mouth 42 to define a ffexible lip for 
allowing the ball pin 32 to pass therethrough. 

The terminal means includes a neck portion 46 
having a bore 48 extending radially relative to the 
cavity 36 and parallel to the line of force defined by 
20 the rod member 18. The neck portion 46 has an 
end portion 20 of the rod member 18 disposed 
wfthin the bore 48. The end portion 20 of the rod 
member 18 Includes an annular recessed portion 
52. The neck portion 46 of the terminal member 22 
. 25 includes an annular projection 54 extending into the 
bore 48 so as to engage the annular recess 52 
thereby retaining the end portion 20 of the rod 
memt)er .18 within the bore 48. The bore 48 ex- 
tends through the neck portion 46 and the end 
30 portion 20 of the rod member 18 is disposed within 
the bore 48 so that the end portion 20 abuts the 
vibration dampening member 38 within the bore 
48. 

The terminal means 22 includes a recess 50 

35 on the opposite side from the mouth 42. The 
terminal means 22 also Includes a plurality of re- 
inforcing ridges 56 to strengthen the terminal mem- 
ber. The terminal member is made of an organic 
polymeric matenal. 

40 To manufacture a molded terminal with a flexi- 
ble vibration dampener pocket the resilient pocket 
memt)er 38 havirtg a pocket 40 and an opening 42 
at one end thereof is placed about a spherical 
mandrel 60 thus forming a spherical pocket 40 in 

45 the pocket member 38. The opening is preformed 
In the pocket member 38 with a circular mouth 42 
having a diameter less than the diameter of the 
spherical pocket 40. A frustoconical wall 44 is also 
preformed in the pocket member 38. The 

50 fmstoconical wall 44 extends outwardly from the 
mouth 42 to define a flexible lip at the intersection 
of the wall 44 and the spherical pocket 40. 

The terminal member 22 is then molded about 
the~'8pherteal~pocketnm'ember~38.'^A7Fdp^ 

55 formed on one side of the terminal member 22 
which is axially aligned with the opening in the 
pocket memt)er 38 while molding the terminal 
member 22 about the pocket memt>er 38. The 
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terminal member 22 is simuftaneousfy molded 
about one end 20 of a rod member 18 abutting the 
>nbration dan)pener pocket After the molding has 
been completed, the mandrel 60 is removed form 
the molded terminal member 22. 

The form used to mold the terminal member 
22 comi^rises a three part mold. The first, part is 
the mandrel 60. The second and third parts 62 and 
64 comprise the housing inside of which the termi- 
nal member is molded. 

The invention has been described in an illustra- 
tive manner and it is to be understood that the 
terminology which has been used is intended to be 
in the nature of words of description rather than of 
limitation. 

Obviously, many modifications and variations 
of the present invention are possible in fight of the 
above teachings. It is, therefore, to be understood 
that within the scope of the app>erKfed claims 
wherein reference numerals are merely for conve- 
nience and are not to be in anyway limiting, the 
Invention may be practiced othenAfise than as spe- 
cifically described. 



Claims 

1. A method of manufacturing a molded termi- 
nal with a flexible vibration dampener pocket, said 
method comprising steps of: placing a resilient 
pocket member (38) having a pocket (40) and an 
opening (42) at one end thereof about a spherical 
mandrel (60). molding the terminal member (22) 
about the pocket member (38) to retain the shape 
of the pocket (40), and removing the mandrel from 
the molded terminal member (22). 

2. A method as set forth in claim 1 further 
characterized by forming an opening (43) on one 
side of the terminal member (22) axially aligned 
with the opening (42) in the pocket member (38) 
while molding the terminal member about the pock- 
et member (38) 

3. A method as set forth in claim 2 further 
characterized by fomning the pocket (40) in spheri- 
cal shape in the pocket member (38) and prefor- 
ming the opening therein with a circular mouth 
(42) with a diameter less than the cfiameter of the 
spherical pocket (40). 

4. A method as set forth in claim 3 further 
characterized by preforming a frustoconical wall 
(44) in the pocket member (38) extending out- 
wardly from the mouth (42) to define a flexible lip 
at the intersection of the wall ( 44) and the spherical 
pocket (40). 

5; A method as set forth in claim 4 further 
characterized by simultaneously molding the tenmi- 
naf member (22) about one end of a rod member 



(18) and the pocket member (38) with the rod 
member (16) abutbng the vibration dampener pock* 
et (38). 

6. A motion transmitting remote control assem- 

5 biy (10) for transmitting motion in a curved path, 
said assembly (10) comprising; guide means (12); 
core means movably supported by said guide 
means (12) and extending therefrom to provide 
variable extending length of said core means be- 

7a tween said guide means (12) and one end therefor 
to define a line of force: and an integral terminal 
member (22) for operatively interconnecting said 
extending length of said core means and a control 
member (24) through a ball pin (32) and having a 

IS cavity (36) defining an axis being perpendicular 
relative to said line of force, said terminal member 
(22) characterized by Including a resilient vibration 
dampening member (38) totally encapsulated in 
said cawty (36) and including a retaining pocket 

20 (40) for retaining the ball pin (32) of the control 
member (24) therein, said retaining pocket (40) 
being spherical for isolation completely about the 
ball pin (32), a circular mouth (42) opening into 
said pocket (40), said mouth (42) having a diameter 

25 less than the diameter of said spherical pocket 
(40) for allowing a ball pin (32) having the same 
diameter as said spherical pocket (40) to pass 
through said mouth (42) in response to a force 
applied to the ball pin (32) in a direction parallel to 
* 30 said axis. 

7. An assembly as set forth in claim 6 further 
characterized by said mouth (42) being defined by 
a frustoconical wail extending away from said 
moutii (42) to define a flexible lip for allowing the 

35 ball pin (32) to pass therethrough. 

8. An assembly as set forth in claim 7 further 
characterized by said terminal member (22) includ- 
ing a plurality of reinforcing ridges (56) to strength- 
en said terminal member (22). 

40 9. An assembly as set ifbrth in claim 8 further 

characterized by said terminal member (22) includ- 
ing a recess (50) on the opposite side of said 
terminal member (22) from said mouth (42). 

10. An assembly as set forth in claim 9 further 
45 characterized by said terminal member (22) includ- 
ing a neck portion (46) having a bore (48) extend- 
ing radially relative to said cavity (36) and parallel 
to said line of force, said neck portion (46) having 
an end portion (20) of said core means disposed 

60 within said bore (48). 

1 1 . An assembly as set forth in claim 10 further 
characterized by sard bore (48) extending through 

— said_neck_portion_(46)-to_sajd_vibration dampening — 

member (38) said core means including a rod 
55 member (18) defining said extending portion and 
Including said end portion (20) tiiereof. said end 
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portion (20) of said rod member (18) abutting said 
vibration dampening member (38) within said bore 
(48). 

12. An assembly as set forth In claim 11 further 
characterized by said tenminal member (22) being s 
made of an organic polymeric material. 
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